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PURPOSE: To provide the disk array controller and the disk 
array device at a low cost in which data are transferred at a 
high speed. 

CONSTITUTION: This controller is provided with a disk array 
control section having an MPU 8, a user data transfer control 
section consisting of host interfaces 3, 4 with respect to a host 
computer 17, a memory 5 storing tentatively data, a redundant 
data generating circuit 7 generating redundant data, plural 
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interface, a memory 5 and a data transfer control means 
(DMAC) 6 controlling the data transfer among the host 
interface, the memory 5, the redundant data generating circuit 
and the disk interface, and at least three-bus configuration is 
adopted for buses for a control (MPU) bus 15, a host data bus 
13 and a drive data bus 14. 
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■ 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, The disk array controller 
characterized by having the drive data bus which performs data transfer between said disk unit interfaces and 
said memory by said data transfer control means in said user data transfer control section. 

[Claim 2] The disk array controller according to claim 1 characterized by constituting said host interface from a 
SCSI interface. 

[Claim 3] The disk array controller according to claim 1 characterized by constituting said disk unit interface 
from a SCSI interface. 

[Claim 4] Said data transfer control means is a disk array controller according to claim 1 characterized by 
constituting data transfer pass possible [ two or more assignment ] between the field of said memory, and said 
disk unit interface. 

[Claim 5] the disk array controller according to claim 1 characterized by constituting said data transfer control 
means from two or more registers which specify the channel of said disk unit interface corresponding to two or 
more counters which specify the address of said memory, and the counter of each this. 
[Claim 6] The disk array controller according to claim 1 characterized by constituting so that data may be 
transmitted using two or more transfer pass between the field of said memory, and said redundancy data 
generation means. 

[Claim 7] Said data transfer control means is a disk array controller according to claim 1 characterized by 
constituting by DM AC. 

[Claim 8] the disk array controller according to claim 1 by which it is constituting [ said data-transfer control 
means has two or more registers which specify the channel of a disk unit interface corresponding to two or more 
counters which specify the address of said memory, and the counter of each this, and constituted them possible / 
two or more assignment of data-transfer pass / between the field of said memory, and said disk unit interface, 
and / so that the data of data-transfer pass may input into said redundancy data generation means corresponding 
to said data-transfer pass further ] characterized. 

[Claim 9] The disk array controller according to claim 1 characterized by equipping said disk unit interface with 
a drive interface controller according to each channel. 

[Claim 10] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls the disk unit interface, said redundancy data 
generation means, and said data transfer control means of said multiple channel of said user data transfer control 
section by this disk array control section, The host data bus which performs data transfer between said host 
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interfaces and said memory by said data transfer control means in said user data transfer control section, It has 
the drive 1 data bus which performs data transfer between said disk unit interfaces and said memory by said data 
transfer'control means in said user data transfer control section. The disk array controller characterized by 
having linked said redundancy data generation means with said data transfer control means directly, having 
installed between said memory and said drive data buses, and mitigating TORAHIIKKU to said memory in 
redundancy data generation. 

[Claim ll] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, It has the drive data bus 
which performs data transfer between said disk unit interfaces and said memory by said data transfer control 
means in said user data transfer control section. Said data transfer control means constitutes data transfer pass 
possible [ two or more assignment ] between the field of said memory, and said disk unit interface. 
Furthermore, the disk array controller characterized by constituting so that the data of data transfer pass may be 
inputted into said redundancy data generation means corresponding to this data transfer pass. 
[Claim 12] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, It has the drive data bus 
which performs data transfer between said disk unit interfaces and said memory by said data transfer control 
means in said user data transfer control section. The disk array controller characterized by constituting so that 
the redundancy data to user data may be generated in said redundancy data generation means and it may 
transmit to said disk unit interface. 

[Claim 13] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, The disk array controller 
which has the drive data bus which performs data transfer between said disk unit interfaces and said memory by 
said data transfer control means in said user data transfer control section is formed. Disk array equipment 
characterized by preparing two or more disk units connected to said disk unit interface of this disk array 
controller. 

[Claim 14] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls the disk unit interface, said redundancy data 
generation means, and said data transfer control means of said multiple channel of said user data transfer control 
section by this disk array control section, The host data bus which performs data transfer between said host 
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interfaces and said memory by said data transfer control means in said user data transfer control section, It has 
the drive data bus which performs data transfer between said disk unit interfaces and said memory by said data 
transfer controfmeans in said user data transfer control section. The disk array controller which linked said 
redundancy data generation means with said data transfer control means directly, installed between said 
memory and said drive data buses, and mitigated TORAHIIKKU to said memory in redundancy data generation 
is formed. Disk array equipment characterized by preparing two or more disk units connected to said disk unit 
interface of this disk array controller. 

[Claim 15] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, It has the drive data bus 
which performs data transfer between said disk unit interfaces and said memory by said data transfer control 
means in said user data transfer control section. Said data transfer control means constitutes data transfer pass 
possible [ two or more assignment ] between the field of said memory, and said disk unit interface. 
Furthermore, the disk array controller constituted so that the data of data transfer pass might be inputted into 
said redundancy data generation means corresponding to this data transfer pass is formed. Disk array equipment 
characterized by preparing two or more disk units connected to said disk unit interface of this disk array 
controller. 

[Claim 16] The host interface [ it has the disk array control section which has one or more MPU, and ] between 
host computers, The memory which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data, It has the disk unit interface of a multiple channel, and one or 
more channels. It has the user data transfer control section which consisted of data transfer control means which 
control the data transfer between said host interface, said memory, said redundancy data generation means, and 
said disk unit interface. The bus for control which controls said disk unit interface, said redundancy data 
generation means, and said data transfer control means of said user data transfer control section by this disk 
array control section, The host data bus which performs data transfer between said host interfaces and said 
memory by said data transfer control means in said user data transfer control section, It has the drive data bus 
which performs data transfer between said disk unit interfaces and said memory by said data transfer control 
means in said user data transfer control section. The disk array controller constituted so that the redundancy data 
to user data might be generated in said redundancy data generation means and it might transmit to said disk unit 
interface is formed. Disk array equipment characterized by preparing two or more disk units connected to said 
disk unit interface of this disk array controller. 

[Claim 17] Disk array equipment according to claim 13, 14, 15, or 16 characterized by constituting said data 
transfer control means in said disk array controller by DMAC. 

[Claim 18] Disk array equipment according to claim 13, 14, 15, or 16 characterized by constituting said host 
interface from a SCSI interface. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the disk array equipment and the disk array controller of 

architecture of RAIDS grade. 

[0002] 

[Description of the Prior Art] In the architecture of the conventional disk array controller, the number of internal 
buses was one, or it was two, the bus for control by internal organs MPU, and the bus for user data transfer 
during a host interface-disk unit interface. 

[0003] moreover, JP,6-180623,A — coming — the time — carrying out — having — **** — as — a host interface 
and a disk unit interface — specialized circuits, such as FIFO (First InFirst Out), were required for speed 
regulation in between. 
[0004] 

[The technical problem which invention will solve and to carry out] In the above-mentioned conventional 
technique, when a host interface and a disk unit interface were SCSI, the transfer rate of the internal bus of a 
disk array controller and bus width of face had the technical problem that it was restricted by the SCSI control 
LSI to be used. 

[0005] On the other hand, in order to have increased the transfer rate of the internal bus of a disk array 
controller, and bus width of face for improvement in the speed of disk array equipment, without being 
dependent on the SCSI control LSI, specialized circuits, such as FIFO, were needed between the SCSI interface 
and the internal bus, and it had become the factor of the formation of an expensive rank of a disk array 
controller and disk array equipment by the disk array controller with a host interface and two or more disk unit 
interfaces. 

[0006] That the above-mentioned technical problem should be solved, the purpose of this invention is a low 
price and is to offer the disk array controller which timed improvement in the speed of data transfer, and its disk 
array equipment. 

[0007] Moreover, other purposes of this invention reduce TORAHIIKKU to memory (disk cache) to a parity 
data generate time, and are to offer the disk array controller which aimed at improvement in an effective 
transfer rate, and its disk array equipment. 

[0008] Moreover, other purposes of this invention are to offer the disk array controller which enabled the data 

aggregate and distribution, and parity data generation, and its disk array equipment. 

[0009] 

[Means for Solving the Problem] The host interface [ this invention is equipped with the disk array control 
section which has one or more MPU in order to attain the above-mentioned purpose, and ] between host 
computers, The memory (disk cache) which carries out the temporary storage of the data, and a redundancy data 
generation means to generate redundancy data (redundancy data generation circuit), It has the disk unit interface 
of a multiple channel, and one or more channels. It has the user data transfer control section which consisted of 
data transfer control means which control the data transfer between said host interface, said disk cache, said 
redundancy data generation circuit, and said disk unit interface. The bus for control which controls said disk 
unit interface, said redundancy data generation circuit, and said data transfer control means of said user data 
transfer control section by this disk array control section (MPU bus), The host data bus which performs data 
transfer between said host interfaces and said disk caches by said data transfer control means in said user data 
transfer control section, In said user data transfer control section by said data transfer control means It is the 
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disk array controller or disk array equipment characterized by having the drive data bus which performs data 
transfer between said disk unit interfaces and said disk caches. Moreover, this invention is characterized by 
constituting said host interface and a disk unit interface from SCSI (Small Computer System Interface) 
interfaces, such as SCSI-2, in said disk array controller or disk array equipment. Moreover, this invention is 
characterized by said data transfer control means constituting data transfer pass possible [ two or more 
assignment ] between the field of said disk cache, and said disk unit interface in said disk array controller or 
disk array equipment, moreover, this invention is characterized by constituting said data transfer control means 
from two or more registers which specify the channel of said disk unit interface corresponding to two or more 
counters which specify the address of said disk cache, and the counter of each this in said disk array controller 
or disk array equipment. Moreover, this invention is characterized by constituting said data transfer control 
means so that data may be transmitted using two or more transfer pass between the field of said disk cache, and 
said redundancy data generation circuit in said disk array controller or disk array equipment. Moreover, this 
invention is set to said disk array controller or disk array equipment, and said data transfer control means is 
DMAC (Direct Memory Access Controller: part which controls the data transfer between memory <— > memory 
or between memory <— >I/0 instead of CPU or an I/O processor in a small computer,). A source address and the 
destination address required for data transfer are generated, and the read-out cycle of the source and the write 
cycle of a destination are driven. It is characterized by constituting. This invention is set to said disk array 
controller or disk array equipment. Moreover, said data transfer control means It has two or more registers 
which specify the channel of a disk unit interface corresponding to two or more counters which specify the 
address of said disk cache, and the counter of each this. It considers as the constituting [ constituted possible / 
two or more assignment of data transfer pass / between the field of said disk cache, and said disk unit interface, 
and ] description so that the data of data transfer pass might be further inputted into said redundancy data 
generation circuit corresponding to said data transfer pass. Moreover, this invention is characterized by 
equipping said disk unit interface with a drive interface controller according to each channel in said disk array 
controller or disk array equipment. 

[0010] Moreover, the host interface [ this invention is equipped with the disk array control section which has 
one or more MPU, and ] between host computers, The disk cache which carries out the temporary storage of the 
data, and the redundancy data generation circuit which generates redundancy data, It has the disk unit interface 
of a multiple channel, and one or more channels. It has the user data transfer control section which consisted of 
data transfer control means which control the data transfer between said host interface, said disk cache, said 
redundancy data generation circuit, and said disk unit interface. The bus for control which controls the disk unit 
interface, said redundancy data generation circuit, and said data transfer control means of said multiple channel 
of said user data transfer control section by this disk array control section (MPU bus), The host data bus which 
performs data transfer between said host interfaces and said disk caches by said data transfer control means in 
said user data transfer control section, It has the drive data bus which performs data transfer between said disk 
unit interfaces and said disk caches by said data transfer control means in said user data transfer control section. 
Said redundancy data generation circuit is directly linked with said data transfer control means. Between said 
disk caches and said drive data buses It is the disk array controller or disk array equipment characterized by 
having installed and mitigating TORAHIIKKU to said disk cache in redundancy data generation. 
[001 1] Moreover, the host interface [ this invention is equipped with the disk array control section which has 
one or more MPU, and ] between host computers, The disk cache which carries out the temporary storage of the 
data, and the redundancy data generation circuit which generates redundancy data, It has the disk unit interface 
of a multiple channel, and one or more channels. It has the user data transfer control section which consisted of 
data transfer control means which control the data transfer between said host interface, said disk cache, said 
redundancy data generation circuit, and said disk unit interface. The bus for control which controls said disk 
unit interface, said redundancy data generation circuit, and said data transfer control means of said user data 
transfer control section by this disk array control section, The host data bus which performs data transfer 
between said host interfaces and said disk caches by said data transfer control means in said user data transfer 
control section, It has the drive data bus which performs data transfer between said disk unit interfaces and said 
disk caches by said data transfer control means in said user data transfer control section. Said data transfer 
control means constitutes data transfer pass possible [ two or more assignment ] between the field of said disk 
cache, and said disk unit interface. Furthermore, it is the disk array controller or disk array equipment 
characterized by constituting so that the data of data transfer pass may be inputted into said redundancy data 
generation circuit corresponding to this data transfer pass. 
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[0012] Moreover, the host interface [ this invention is equipped with the disk array control section which has 
one or more MPU, and ] between host computers, The disk cache which carries out the temporary storage of the 
data, and the redundancy data generation circuit which generates redundancy data, It has the disk unit interface 
of a multiple channel, and one or more channels. It has the user data transfer control section which consisted of 
data transfer control means which control the data transfer between said host interface, said disk cache, said 
redundancy data generation circuit, and said disk unit interface. The bus for control which controls said disk 
unit interface, said redundancy data generation circuit, and said data transfer control means of said user data 
transfer control section by this disk array control section, The host data bus which performs data transfer 
between said host interfaces and said disk caches by said data transfer control means in said user data transfer 
control section, It has the drive data bus which performs data transfer between said disk unit interfaces and said 
disk caches by said data transfer control means in said user data transfer control section. It is the disk array 
controller or disk array equipment characterized by constituting so that the redundancy data to user data may be 
generated in said redundancy data generation circuit and it may transmit to said disk unit interface. 
[0013] This invention one or more Namely, the host interface of a channel, a disk cache, The user data transfer 
control section which consist of a disk unit interface of DMAC of a channel, a redundancy data generation 
circuit, and a multiple channel, The bus for control have the disk array control section which has one or more 
MPU, and according to MPU further (MPU bus), The host data bus which performs data transfer between said 
host interfaces and said disk caches, It is the disk array controller characterized by having the drive data bus 
which performs data transfer between said disk unit interfaces and said disk caches. 
[0014] 

[Function] By having made it the configuration of the bus for control (MPU bus), a host data bus, and a drive 
data bus in the disk array controller, by said configuration, even if it used the cheap SCSI interface for the host 
interface and the disk unit interface, the utilization factor of an internal bus is reduced, improvement in the 
transfer rate of an internal bus is aimed at, as a result, it is cheap, and the disk array equipment with which data 
transfer was accelerated can be realized. 

[0015] Moreover, the data aggregate and distribution are attained by the transfer using [ on between the field on 
a disk cache, and disk unit interfaces, and ] two or more pass by said configuration. 
[0016] Moreover, in between the field on a disk cache, and parity generation circuits, redundancy data 
generation (parity data generation) is attained by said configuration using the data stored in a disk cache by the 
transfer using two or more pass. Moreover, the redundancy data generation circuit (parity data generation 
circuit) is directly linked with the data transfer control means (DMAC). It makes it possible to input the data of 
data transfer pass also into a parity generation circuit corresponding to the data transfer pass between the field 
on a disk cache, and a disk unit interface. The data on a disk cache are transmitted to both a disk unit interface 
and a parity generation circuit. The generated redundancy data (parity data) can be transmitted to a direct disk 
unit, without transmitting to a disk cache. The traffic to the disk cache in a redundancy data generate time 
(parity data generate time) is reduced, and the effective transfer rate in disk array equipment can be raised to the 
light instruction to the field which continued with large capacity. 
[0017] 

[Example] The example of this invention is concretely explained using drawing 1 - drawing 5 . Drawing 1 
shows the structure-of-a-system Fig. which consists of a host computer 1 7 which is one example of this 
invention, and disk array equipment 18. A host computer 17 and disk array equipment 18 are connected with 
the host interface 3. A host interface 3 is SCSI-2 of the 2-byte bus width of face whose maximum transfer rates 
it is one channel and are 20 MB/s. In addition, a host interface 3 may consist of two or more channels. A host 
computer 17 minds a host interface 3, and is SCSI (Small Computer System Interface: a kind of the peripheral- 
device interface for small computers.). Specification is carried out by ANSI. Disk array equipment 18 is 
accessed according to a protocol. 

[0018] Disk array equipment 18 consists of an array controller 1 and two or more disk units 2. The architecture 
of RAID5 grade is used for disk array equipment 18, RAIDS redundancy is one parity disk to four data disks, 
and it makes five disk units the unit of the train configuration of RAIDS. Moreover, the disk array controller 1 
had the drive interface 16 of five channels, and has connected two or more disk units 2. The drive interface 16 is 
SCSI-2 of the 1-byte bus width of face whose maximum transfer rates are 10 MB/s. 

[0019] Furthermore, the engine performance of the disk unit 2 used with disk array equipment 18 is shown in 
drawing 2 . That is, for the spindle engine speed in a disk unit, 5400rpm and the average of seek time are [7.2 
MB/s and the SCSI data transfer rate of a sustain data transfer rate ] lOMB/s for 9ms, 
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[0020] Next, the configuration of the disk array controller 1 is explained. The array controller 1 is the disk 
cache (disk cache) 5 which consisted of DRAMs which carry out the temporary storage of the data to MPU8, 
the MPU control circuit 9, ROM 10, the disk array control section that consists of a work piece RAM 11, and the 
host interface controller 4 and a high speed, and DMAC (Direct Memory Access Controller: part which controls 
the data transfer between memory <--> memory or between memory <— >I/0 instead of CPU or an I/O 
processor in a small computer.) which is a data transfer control means. A source address and the destination 
address required for data transfer are generated, and the read-out cycle of the source and the write cycle of a 
destination are driven. It has three buses of 6, the user data transfer control section which consists of every one 
drive interface controllers 12a-12e corresponding to the drive interface of 7 or 5 parity generation circuits 
(redundancy data generation circuit) and the host data bus 13, the drive data bus 14, and the MPU bus 15. 
MPU8 controls DMAC6 which constitutes the user data control section through the MPU bus 15, the parity 
generation circuit 7, and the drive interface controllers 12a-12e by the MPU control circuit 9, writing in, reading 
and making it a work piece RAM 1 1 based on the program memorized by ROM 10. DMAC6 controls the user 
data transfer on the host data bus 13 and the drive data bus 14, and performs the data aggregate and distribution 
peculiar to RAIDS. The parity generation circuit 7 calculates the parity data which are redundancy data to user 
data, and one set of a disk unit 2 performs recovery of user data at the time of a failure. The parity generation 
circuit 7 is directly linked with DMAC6, and exists between a disk cache 5 and the drive data bus 14. 
[0021] The host data bus 13 is a bus for user data transfer between the host interface controller 4 and a disk 
cache 5. The drive data bus 14 is a bus for user data transfer between a disk cache 5 and the drive interface 
controllers 12a-12e. The MPU bus 15 is a bus for control which controls DMAC6 which constitutes the user 
data control section, the parity generation circuit 7, and the drive interface controllers 12a-12e. 
[0022] Thus, by having made it the configuration of three buses 13, 14, and 15, it was cheap to the host 
interface controller 4 and the drive interface controller 12, and the SCSI control LSI whose maximum transfer 
rates are 20 MB/s was able to be adopted as them. That is, the data transfer between a host 17 and a disk cache 5 
and the data transfer between a disk cache 5 and disk units 2a-2e can be performed to coincidence, without 
needing specialized circuits, such as FIFO (First In First Out), by having made it the configuration of three 
buses 13, 14, and 15 in addition to the SCSI control LSI between a host interface 3, the drive interface 16 
between the host data buses 13, and the drive data bus 14. The maximum transfer rate of SCSI-2 of the 2-byte 
bus width of face in a host 17 3, i.e., the host interface which is an interface between users Since it is 20MB/s, it 
becomes 20 MB/s from specification, respectively about the transfer rate of the host data bus 13 and the drive 
data bus 14. The data transfer rate of a disk cache 5 In order to perform the transfer between a host 17 and a 
disk cache 5, and the transfer between a disk cache 5 and disk units 2a-2e to coincidence, it becomes 40 MB/s 
and data transfer becomes sufficiently possible. 

[0023] DMAC6 has three channels, Channel a, Channel b, and Channel c, and the coincidence transfer using 
three channels is possible for it. That is, Channel a is used for the transfer between the disk cache 5-disk units 
2a-2e, the transfer between the disk cache 5-parity generation circuit 7 and a disk cache 5, and the transfer 
between the disk cache 5-parity generation circuit 7-disk units 2a-2e. Channel b and Channel c are only used for 
the data transfer between [ for / 2a-2e / disk cache 5-disk units ] and between the host 1 7-disk caches 5. 
[0024] Next, the function of Channel a in DMAC6 and the data transfer by the channel a in DMAC6 are 
explained. That is, in DMAC6, it has five port assignment registers 202 corresponding to five cache address 
counters 201 and cache address counters 201, and five concurrency transfer assignment registers 205 
corresponding to the cache address counter 201 about DMAC6 channel a. The cache address counter 201 is a 
counter which specifies the address of the field 203 on a disk cache 5. The port assignment register 202 is a 
register which specifies the channel or the parity generation circuit 7 of the drive interfaces 16a-16e 
corresponding to the cache address counter 201 . It is possible to specify five pass 204 between the disk cache 5- 
drive interfaces 16a-16e or between the disk cache 5-parity generation circuits 7 with the port assignment 
register 202 corresponding to the cache address counter 201 and this. The channel a in DMAC6 is time sharing, 
and has the function to transmit the data of a unit with which two or more specified transfer pass 204 became 
settled in order. Moreover, the concurrency transfer assignment register 205 is a register which specifies 
carrying out the concurrency transfer of the data of the corresponding pass 204 also in the parity generation 
circuit 7. In addition to a transfer facility with two or more pass 204, the channel a in DMAC6 has the function 
which carries out the concurrency transfer of the data of two or more pass 204 also in the parity generation 
circuit 7, 

[0025] Drawing 3 shows the case where the channel a in DMAC6 is used for the data transfer between the disk 
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cache 5-disk units 2a-2e. Drawing 4 shows the case where the channel a in DMAC6 is used for the data transfer 
between the disk cache 5 -parity generation circuit 7-disk caches 5. Drawing 5 shows the case where the channel 
a in DMAC6 is used for the transfer between the disk cache 5-disk units 2a-2d, and the coincidence parallel 
transfer between disk cache 5 -parity generation circuit 7-disk unit 2e. 

[0026] As shown in drawing 3 , MPU8 through the MPU bus 15 to the cache address registers 201a-201e in the 
channel a of DMAC6 The address of the fields 203a-203e of a disk cache 5 is specified. By specifying the 
channel of the drive interfaces 16a-16e as the port assignment registers 202a-202e corresponding to the cache 
address registers 201a-201e Five pass between the fields 203a-203e on a disk cache 5 and the drive interfaces 
16a-16e can be specified. Moreover, the disk unit 2 which performs data transfer is beforehand chosen by SCSI 
command issue, and the pass of the drive interface 16a - 16e-disk units 2a-2e exists for every channel of the 
drive interfaces 16a-16e. 

[0027] Therefore, in DMAC6, if a transfer facility with two or more pass 204a-204e of Channel a is used, the 
user data stored on the disk cache 5 using the host data bus 13 from the host 17 are divided into the fixed 
magnitude called stripe size, and the distributed transfer to two or more disk units 2a-2e is possible. Moreover, 
even when the above-mentioned user data are stored in two or more discontinuity fields on a disk cache 5, the 
distributed transfer to disk units 2a-2e which are different, respectively in the data of the field 203 of 5 of the 
arbitration on a disk cache 5 is possible. 

[0028] Moreover, it is possible to carry out the set transfer of the data from two or more disk units 2a-2e to the 
continuation field on a disk cache 5 by the transfer facility with these two or more pass by changing the 
direction of a data transfer from a disk unit 2 to a host 17. 

[0029] Furthermore, as shown in drawing 4 , it sets to the channel a in DMAC6. By specifying the parity 
generation circuit 7 as the port assignment registers 202a-202d, and specifying two or more pass 204a-204d 
between two or more fields 203a-203d on a disk cache 5, and the parity generation circuit 7 The parity data 
operation in the parity generation circuit 7 using user data [ in / by the transfer facility based on specified this 
two or more pass 204a-204d / two or more fields 203a-203d on a disk cache 5 ], It becomes possible to transmit 
the calculated this parity data to field 203e of a disk cache 5 through port assignment register 202e and cache 
address register 201 e. 

[0030] moreover, the data transfer according [ the channel / in / as shown in drawing 5 / DMAC6 / a ] to the 
above-mentioned two or more pass 204a-204d — in addition, it has the function which carries out the parallel 
input of the each pass [ 204a-204d ] transfer data in the parity generation circuit 7 with the parallel transfer 
assignment registers 205a-205d corresponding to each pass 204a-204d. The remaining pass 204e of the five 
lines is used. Moreover, the output of the parity generation circuit 7 In the channel [ in / the result / it can store 
in disk unit 2e through cache address register 20 le, port assignment register 202e, and parallel transfer 
assignment register 205e, and / DMAC6 ] a The data transfer of disk cache 5-disk unit 2a - a between and the 
coincidence parallel data transfer between disk cache 5-parity generation circuit 7-disk unit 2e become possible. 

[0031] With disk array equipment 18, about the lead instruction to a continuation field, the channel a in 
DMAC6 and Channel b are used, and data transfer between the disk unit 2a - 2e-disk caches 5 and data transfer 
between the host 1 7-disk caches 5 are performed to coincidence with the large capacity from a host 17. The set 
transfer of the data is carried out to the continuation field on a disk cache 5 at the data transfer between the disk 
unit 2a - 2e-disk caches 5 using a transfer facility with two or more pass 204a-204e of the channel a in DMAC6 
from two or more disk units 2a-2e. 

[0032] Moreover, with disk array equipment 18, about the light instruction to a continuation field, the channel a 
in DMAC6 and Channel b are used, and data transfer between the disk cache 5-disk units 2a-2e and data 
transfer between the host 1 7-disk caches 5 are performed to coincidence with the large capacity from a host 17. 
In the data transfer between the disk cache 5-disk units 2a-2d A transfer facility with two or more pass 204a- 
204d of the channel a in DMAC6, The function which carries out the parallel input of the transfer data in each 
pass 204a-204d in the parity generation circuit 7 is used. The data of a disk cache 5 Two or more disk units 2a- 
2d, The parity data which transmitted to both parity generation circuits 7 at coincidence, and were generated in 
the parity generation circuit 7 It transmits to disk unit 2e directly through cache address register 20 le, port 
assignment register 202e, and parallel transfer assignment register 205e using pass 204e through a disk cache 5. 
[0033] In this example, the disk array control section is considered as the single processor configuration. To the 
host interface controller 4 and the drive interface controller 12 It is cheap and the SCSI control LSI of 
marketing whose maximum transfer rates are 20 MB/s is adopted. Since specialized circuits, such as FIFO, do 
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not exist other than the SCSI control LSI between a host interface 3, the drive interface 16 between the host data 
buses 13, and the drive data bus 14, A disk array control section the cost price of a disk array controller with a 
multiprocessor configuration (eight MPU) By the configuration of the MPU bus 1 5 and two internal buses 1 3 
and 14 of a user data transfer bus, it can decrease to one fifth and, as a result, low-pricing can be attained as disk 
array equipment 18. 

[0034] Moreover, since it constituted from disk array equipment 1 8 so that the parity data generated in the 
parity generation circuit might be transmitted to a direct disk unit, parity can be raised about 40% compared 
with the method which once memorizes the effective transfer rate of the light instruction to a continuation field 
to a disk cache 5 with the large capacity from a host 17. 

[0035] Furthermore, since SCSI-2 which continues to be extended as a standard interface is adopted as a drive 
interface 16, a future highly efficient disk unit is connected and it becomes possible to constitute highly 
efficient disk array equipment. 
[0036] 

[Effect of the Invention] According to this invention, by having had the user data transfer control-section capital 
disk array control section, and having made it at least three bus arrangements, the bus for control (MPU bus), a 
host data bus, and a drive data bus, use of the cheap interface controller LSI is enabled as a host interface 
controller and a drive interface controller, and the effectiveness that not only a disk array controller but also the 
cost price can be sharply reduced also as disk array equipment as a result is done so. 

[0037] Moreover, according to this invention, the transfer rate of the internal bus of a disk array controller does 
so the effectiveness that it cannot become the engine-performance neck of disk array equipment, and the 
transfer rate of an internal bus can be raised, and reduction of bus width of face can also be aimed at. Moreover, 
according to this invention, the effectiveness which can improve the effective transfer rate of disk array 
equipment to the light instruction to the field which reduced the traffic of a disk cache to the parity generate 
time, and continued with the large capacity from a user in the disk array controller is done so. 



[Translation done.] 
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^tU MEJES^-^^iJK^fflrEx-^KSIWWi 
¥afcfi*SUTME?>rX^*^y va.tiJEH^'f ^ 

^atnf^x^7W3>hn-7XUf^x^ 

^ [0 0 11] -OXttSSMPUSlr 
t5f>fX^7K«»8$i^ *Xhn>fc^-* 
£©Bfc:mt**Xh-f ^^x-Y XL ?-*£-($ 

»»frr*?>f x****$/:iL tes?-* 
%g?-^£j£i§r8L «»?v*;v<d?^x*«®*i' 

>^7x^xt, -txfcfcMfto^^fc^u WE 
*Xh-f>^7x^x, ttiBr^xmyva., WE 
:n;s?- * ^^m^swiHT^ x ^ >^ ^ x-r 

X^B^^-^iEM^MWTS^-^teSISJffli^a^^ 
50 *7W«flMBfccfcoT, WE:i-1f?-*&^fflSg|5 

<DWE?^x^se-r>^7x-rx> wetcs?-^ 
^®K&r/wE?-^ie^j»^a&«i«r^®iffiifflA* 
xt> wEn.— tfT-pm&mmmz&^TfiiisiT--? 

CaMW^RfccfcoTittE^xhO^^x^xiiWE 
?>f X^=^^ y S'jitaB©?— *<E»£fr3*X b? 

f-*Ka«IP¥8lcJ:oTj»E7 ! -rx?»t^>*7 
x< x tME?^ x^** y ->:*£<&|18<B?--:*<gai£ 
fr^H7^^f^;Ut«U WE?-*igaif6«9P 
40 ^m*. fflET^X^*t^ya0i«tij[|BT^X^ 

£@-r 7x^xt«Mi:fe^t7-^eiS;u &m 
&mfe*im\zmf&\s, Mic&?-*&^xK*^bT 

5 s - * gS/^ X O?- * £ WETCg?- ^ ^fife ®» A 

tt*&*>\zmi&i>itz. ^>?^x^7i^-r 

n>hP-7Xttf-<X^7KSi^o 

[0 0 12] *fc*»Wtt* -^X«1S»(0MPU$W 
nf>fX^7KB»»Si^ ^Xha>bf^.-^ 
^cD^fc*3tj-^^xh^>^^x^Xi:> ?-^^-^f 

50 %S?-^^IUKt, S^?^^;K0?><X^g@< 
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9 

caiine^ x^sm-f >^7x^ x> ffirlBJCfi^-^^ 

x-f XtltBf^ X^4^y i^a t OM©?— 

xmrn^^c x gg-r >^7x<x ir^-r s * ? icra 

X ^ 7 V<i ggTfc S 0 

[0 0 13] ht&. -~DX\*m$k^**)Ve> 20 

3jNXh^>^7x^fX, ^X^^y^, — 
StftWDMAC, ftft^-^SijSlsIft, 

^^cD5^ x^gg-f x^x^^^:^>rL— ifx 

(MPU/U) «ffa^Xb-f ^^^x-fXtTOfBT 1 
-YX^^r^y^xt<Z>raC0^-^te^ff 5*X h^- 
^/Ui:, SaiH^X^SH-O^-^x^XtMiB^ 
^X^^V!y>'a.<h(7)W©5 i -^te^^ff'9 H^-f 

-*A*X£WT&;i££4$g*<hT£^X^7W:3> 50 
[0 0 14] 

ic^t, *x H-r>^^x-rx&r/x^x^^@<> 

^^x-rXtC, mSCSH^7x^fXffll 
Tfc, «»JB/tX (MPUAX) , ^Xhf^AX* 

nit?** x9TMmt&mtr&z.£iPv£z. 4? 

[0 0 15] MBttJ£K:<fcD» f>fX^^t7>' 

a±(Z)««t-5 f >f X^&g-f >^7x<Xt«l:^ 

[0 0 l 63 *fc, «aiB«l«tc<J:D, f^X^t^v 

-f5r-***ia») ttx-^eawip^a (dmao 50 
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X^Sl^f>^7x^Xffl(Of-^tel/UHMtT 

5 f -^esi^xo7 ; -^&;tUT-^^iHiK^'bA*-r 

[0 0 17] 

ifmvn *&w<Dnmm*m 1 5 &fflv>rjw*:» 

KRWtS. BUI *559iC!>— HJS«T***xh3 
>\f.zL-$> 1 7 tf^X^7Hgil 8<fcDfc*'>X 
T&<Dffif&m*7lk-?o ^Xhn>tf^L-^l 7tf>fX 
>7HSI18tt, *Xh-f>^7x>fX3T8tt$ 

nrv^ e ^xh-f >^7x^x3H i^>*;i/ 

T, i*K2IM^2 0MB/sT*52/H H/UI 
CDSCSI-2T&5o fr*5, ^XK>^7x^fX3 

^17H «K>^7x^X3^U SCSI 
(Small Computer System Interface : /NSa > t! 3.— 

&mmmm9'f>?y*<< x©— a. ansits^ 

8$7^tXtS. 

[0 0 18] f>TX^7KSil8H 7l"f 3>h 

u-?itm&<DT'<x>7mw2~?ffif$ l tsn2>o t^x 

RAID BTl^S^t^-^t^^ X^7 4-^(-^ 
U /^Jr^T^X^l^TfeD, 7^>rX*g@5#£ 
RAlD50«©#fttn. 7^X^71/ 
<H>bP-7lH 5 5 1 t^OKM^>^7x 
-TX16^U McOr^X^gf 2^«bt^ 
So H7-f^>^7x-fX16H l 
OMB/sTfc^l/H h/UBOSCS I - 2 T* 

So 

[0 0 19] JEfc* f>fX^7H8fil 8TfflV>e>*l 
fc5VX*K«2<0tttB£B2fc«?\. fiP*>* r^i/ 
»B(C*tt<&Xfc!>F;MsHEjBctt5 4 0 0 r prru 
y^Wi9ms, tfX^>x-^<£j£3£Ste7. 
2MB/ s % SCSl7-^iIS«10MB/sT 

[0 0 2 0] *fc5 s -rX*:TW 3>hP-7l©i« 
t^^TKWt*. 7V"f a>FD-7 lte, MPU 
8, MPU3>ha— ;HhIK9, ROM10, >7-^R 
AM11^6a5f^X?7KIW«t, *Xh-f> 

^7x>rx3>ho-74, aafc^-^ft-wMfrr 

5DRAM?Tffl^nfcf>{X^*t7'>a (disk c 
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ache) 5, f^eiaSfStab^DMAC (Direct 
Memory Access Controller : /J\|&n > fcf rL — ^ fl)^ 
CPU^ I /0:/Di:y1rcafU>DK:, ^^:U-^ 

*MW?Z>tftft. ^-ffcmiZ&^U. V— X • 7HV 
X, Xr-< ^-y a > • 7 H 7-X 

v<i2)v*mW)-rz>o ) 6, /^j'T-^^iiigs ol^? 

-*£j$[hJ2§) 7, 5ft^H7^^>^7x^f 
P-^ 1 2 a— 1 2 efrZf3:Z>^—*f7 : —?fcmfflW 

4, MPU/U1 5<Z)3^0;U^tt§, MPU8 
te> ROM1 0fCiett$nfc^D^^AlcS^^T7- 
^7 RAM 1 l\zm&&&. »tHLL^f)MPU3> 
hD-;KBlK9fCcfcD, MPU/U 1 5 £^LT:i— tf* 
^~^MWfc£«j£-rSDMAC6, AUt^£j&[h1&& 
7, WF7<^>^7x-1 > 73>hn-7l 2 a- 
1 2 e&MW-?2>o DMAC6H ^XhT^/Ul 

3, K^-f:/x-*AX 1 4±Ta>:i-if^— ^OKj^ it? 
£fK£PU RA I D 5^(0^-^(0^ - ftM^ft 

5. AU5V£j£im&£7te, n.-^-?\zttl>TK& 

^ ^ x ^ mm 2 ftmwm \z=L—Vr— * <D\B\mmm*fr 

/1Ut^£/£[h1&7H DMAC6{:Bje$n, r 

[0 0 2 1] *X hf-^;U13H TfrXhO*? 

!f^-^tej£ffl<DA-XT&£o H^ft/x— 30 

7i^fX3>hD-7 1 2 a- 1 2 e t^MJC^tt^rL 
— ifx— ^eiSfflO/UT^^. MPU/U15H 3. 
— If-?— ^MfflIg6«:«J*"r^DMAC 6> /VJf^i^ 
^H7<^>^7x'fX3>hD-7l2 
a- 1 2 e SSdffll-r^ftllffllffiO/^XT^^o 
[0 0 2 2] £CD<£5l::3:3(Z>AX 1 3, 14, 15<D 

mmzi,^t\z^y). $xh^>^7x'fX3>hp 

*-^4&tf ^>^7x^XZi>hD-^ 12H 
te, §^teM3Sffi^2 OMB/sWSCS 40 

14, 1 S(Dfflf%\Z{,frZ.t\Zj:0, 
^Xh^>^7x-fX3 £*Xb^-^AXl 3ffl, H 
7^7-f^7x<Xl 6«!:H7<^f^;U14ffi 
l:«SCS I3>hD-MS I^CFIFO (Firs 
t In First Out) fc£<DmmtB\m*!&&t?Z> £ 
<. *X h 1 7 t^X^-r y^n. 5 £<DfflK::fc#5 
5 J -<X^^^y^^5^5 ; ^X^g@2 
a- 2 eiKDWtC^^^^-^coeSl^^^^^fTr 

*XM 7, gP^O.-iftCDW<D-r > 50 
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12 

^7x^X'C*6^Xh'1'>^7x'fX3l:^2A 
^ h AX4KD SCSI-2 <Dg*i|£j£j$SH gate** £ 
2 0MB/s^5fc4 3frX hx— *A*X 1 3, 

^f^f-^/u i 4©iEiss^n-fn2 omb/s 

<hfr0, ^^X^^V7^o.5 0[)^~^«M3iS^> * 
X h 1 7 tr^fX^^t^ya 5 ^^Rrlfcfe^^te^ 
T^X^^t7yi5tr>rX^gi2a-2et 

st^O, * WIS ch & £ e 
[0 0 2 3] DMAC6H ?^*;i/a, ^**;i/b, 
ftWc03ft^MfU 3^^^;VS:^o/cl^ 

5-r^X^gf2 a — 2 e CORmc&ttSfi 
21, x^X^^^^^aLS-AUx^^liJK?^:^ 
X^^^^x^-S^^^tt^K^ T^X^^yx 
:x5W^U5V£j£®i&7-^X^g@2 a- 2 e CD 

\$, 7>{X^ + t7ya5-f^X^ggffl2a-2e 
C0W^5J:^X h 1 7 -7^>rX^^^-/^a.5CDr^tC43 

[0 0 2 4] DMAC6II^ft^a©i 

dm ac 6 iz&rtz^**)),a\z&%T~?mm 

\Z-D^TmWrZ>o fiP^, DMAC6W:H DMAC 
e^t^al^ViTS^xD^tyyayHl/X^^V 
*2 0 1 < h^t7ya7H^X^^>5'2 0 1 \ZMfo~T 
5 5^-h)|gl/yX^2 0 2 ^t7ya7Hl/ 
X#^7>^2 0 l\Zttfo^Z5^<D&ntemm7£Ui?7s 
#2 0 5^<i^.e»tXTl^o ^t7ya7l J I/X*'i7> 
*201lt T^xm>r>i5l(DM2 0 3©7 
Kl/X$fttt5*0>^^^ #-Hfj£I^X* 
2 0 211 +t'r>a7Hl/X^^>^2 0 1C^t 
£ H7^^>^7x>fXl 6a-l 6e0ft^M 
^«/VJ^^^®K7$m^T^U^X^Tfe^). * 
^y->rL7Fl/X##>^2 0 1 £Z.ft\ZttJfoTZ>tf— 
SffiSW^2 0 2iaO, x^X^^^^/^3.5- 
H^-r^-f ^7x-fXl 6 a-1 6 eCDffl, Sfcte^r 
^ X^^v-n. 5 -/^Jr^ ±/£[hI&7 Ofimc^tt* 5 
^*CC0AX2 0 4^}g^-T^ra:^pJtg-efe^ 0 DMA 

(DKSIAX2 0 4<D^*ofc*ttOx-^^Jll#JCte^l 

-rz>mm*&^>. &fz, &nfcmmi£ui?x*2 o 5 

fcfc, *fl&-r^AX2 0 4<D7 ; ~^^/1U'r^^lHlSS7 
£ ^^Mfr^T^ £ <h £rf 5TT £ U S>X * So 
DMACeiCfeW^t^aH SS/U 2 0 4 fcj: 

[0 0 2 5] g|3ll DMAC6l:^Wft^a 
7^X^^r^r>a5-T^X^g®2a-2e0 

DMAC eic&ttS^^aS:, T^fX^tr>a 
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fctts^-^teafcttffl^**^*?". Hsu dm 

AC 6i:*Wfir*JPa^ T^fX^^^^5- 

[0 0 2 6] H3IC«-TJ:5(C, MPU8H MPUA 

ya7Hl/Xl/^X^2 0 1a-2 0 1el:, T^f X£ 
*Vy>i5(D®«2 0 3 a-2 0 3 eOT KUX£*g 70 
£U va7Fl/Xl/yX^2 0 1 a-2 0 1 e 

CS*JC-r^3S— HB3£WS?X^2 0 2 a-2 0 2 eC, 
H7^f^>^7x^X16a-16 ec&^^JH&Jf 
5Tr££<hT, JiCDffi«2 0 3 a 

~2 0 3 etH7-1'^>^7i'fX16a~16ei: 

^~*tei££fT5^>rx^g@2te, SCSI 3Y>H 

>^7x-fX16a-16e X^g@2 a — 2 e a? 

[0 0 2 7] tot, DMAC6l:^T, 3^*Jl/a 
©MfcA** 204a~204e Kci:*te3g8ttB£ffl^S 
M 7 d^^X hf-^/U 1 3 ^ffl^Tj>f 

^ -r x t p? «n * -mo*. % $ tc^fij l t«»<d 

r^X^g@2 a- 2 e JC»««2IrI«B-C»*o 
-biB^-lf^-*^ T^X^^yi^SJi^lgf&cD 

->o.5±COftlc<D5 0^2 0 SCO^-^^-^tl^nm 50 
fc£>7VX^&@2 a- 2 elZftmm&vJffiV&Zo 
[0 0 2 8] f>fX^gi2d^^Xhl7'\T 

2£««gK£D* &&<Z>^X^gg2 a-2 e^Stf)^ 

[0 0 2 9]»C* S4i:^t<i:3{:> DMAC6l£:fc 
Wft*;Pal:*W, #-hJg^l/^X^2 0 2 a 
-2 0 2 dK/^U5V£j£li]&7£m£LT, t^X* 
3r*?i':x5±®lKK®{M(2 0 3 a-2 0 3 d t/VJ 40 
T<< £j£laJK 7 t<DffllC*3tt^^X 204a-2 04d 
***»fi-r*JliKJ:D, KJt5£^n^S»AX2 0 
4 a-2 0 4diCS^<K^«|g(Cct:0T : ^X^^^^ 
^a5±<0«R<D««2 0 3 a- 2 0 3 d\Z&\+Z>ZL— 

mfeUiSX* 2 0 2 e*mt7ya7FI/Xl/^ 
^2 0 1 e^ltT^^^fr>a50g«2 0 3 

e tearr* z. 1 t i>f*imttez>o 

[0 0 3 0] m5\zm-?<£5\Z, DMAC 6 \Z& 50 



#i¥8-l 3 7 6 3 0 

14 

tt*^**;i/att, mm<DmW^2 0 4 a- 2 0 4 d 

fccfc^^-^teiSI^Jn^T, *n*no;u2 04 a- 

2 0 4 d «Cj*«-r*¥fT<Eai»^ 1/^X^2 0 5 a- 2 
OSdlC^tK ^n?n©/U2 0 4 a-2 0 4 d^ 

5^8££>5^CDgiDCD/1X 2 0 4 e 

l/'/X^2 0 1e, *-hfi^l/yX^2 0 2 e^ 
Wte2l»}El/S>X*2 0 5 e^lTf^X^7gl2 
e ^lDMAC6Cfe^ 
^^^;l/a{C*$^T, T>fX^^'r>a5-f^X^ 
gt2a-OW<DT-^It, ^X^^v-xlS 

Uf^ ±^mK 7-f^x^gi2e <Dm<Dmmm 

[0 0 3 1] 5^X^7Wg@l 8TI1 *Xhl7 

tt> DMAC6\Z&tf2>3 L *r*)la$>£Zf3 L **)Vb& 
m^X. f^X^gf2a'v2e-T>{X^^7^ 

sonmc^*-?— ^csifc, *XM7-5^X^ 

5^X£7g@2 a-2e -5*-f X^^^ !V ~>xl 5 (OWtC 
^W^-x-^KaStCtt, DMAC6l:feJ»ft*;Pa 
OSft/U 204a~204e fc<fcSfc2S«tB&JBV>T 
^l&CO^ X^7gl2 a- 2 ej^S^-^&T^ X** 

ir * ->xl 5 ±<ommm^M^mmr^ 

[0 0 3 2] T^fX^7Kgil8TH *X 

h 1 7 ^ ^ ©^i-CURfittlCWtS hlfr^\Z-Z> 
l^Tte, DMAC 6\Z&VtZ>3 L **)l>&&l:'Ctt L **)l' 
b&m^T, T^X^^^7ya5-f^X^gf2a 
- 2 e nmtz&WZT-ffei&Z:, ^Xhl7 -t 5 ^ X 

T£„ TYX^ + t7ya5-f>rX^gf 2a-2d 
OWlC*5frt^>^-^teii^^ DMAC 6 IC&tt-S^-Y 

^;vacos»/ix 2 o 4 a- 2 o 4 d \z& zfemmm 

^n^no/1X2 0 4 a- 2 0 4d^*5tt^te^l5 ; 

±f$,®& 7 \z¥-nxti-rz>mm*:m v> 

2a-2dL /XU^£ABK7 0||^ICPII^lC6a 

5 ; ><X^ + ^^v'aL5^*r^C:a:^<Di^ /IX 
2 0 4e^mt7>'a7Hl/X^X^2 0 1 
e, tf-Mtttl^;W2 0 2 e*itf¥fffi2»Jll/ 
S>X* 2 0 5 e ft^LT?* X^g@2e fclEKT*. 
[0 0 3 3] *SI1MJ|TH:. f^X?7KIKIP«fc 

-YX3>hD-74^K7«<^^7x<X3>h 
0-7 12ICH £tfT> S*IK11S^2 0MB/S 
T&5rfJffi*tf>SCS I 3>hU-jHS I £&/?!U * 
X h-T>^^x-TX3^2jxX b^— *A*X 1 3 
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«scs I n>hn-;i/LS I JBWcF I FO&£<7>i§t 

e>IHffi£, f >f X ^ 7 t y ifi 
f£ (MPU8I) T, MPU/UUta-lfT^e 
MAX(D2#(£>|*3gBAX 1 3, 1 4 tOSt/SlCi: D, 1 

/ 5 \z&m*v&, *-<&ra*7^ x z y V< gfi 1 8 £ V 

[0 0 3 4] r>{^7WSei8TH AU 

[0 0 3 5] IC> H7V^>^7x<X16ib 
T, ^ feg^-Y >^ 7 x-f X t UTf ^ S C S I - 

[0 0 3 6] 

«B«^X^Tlx>f«(mUBi:$«A, WIMiAX (MP 
U/U) , *X h^-*AX:fccfctf F^:/^-*AX 

<73>hD-7tbT, $«<>^7x^fX3>h 
D-7LSI0ttfflCTKI:U ^cojgm^^x^Ti/ 
-1'j>hD-7^'bt<t0T^X^7KSi < !:lT 

[0 0 3 7] *5S^«C«fctltf, t^X^7K3 

>hD— ^ortg&Ax<£i£j£^#, x>rx^7K8 
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[BffitBflWifcKgi] 

[02] *»W»c«^^x^TW«Btcfflv^ns 

[03] *^l:^DMAC^ T>fX^ + t7'>a 
[04] #^BJtC&£DMAC£, 7^X^*Y^>o. 
[05] *^CI§DMAC^ T>fXm'r>a 

Mmfcmt\zmm?zm&*mm?tt&<Dm*?$>% 0 

l-f>fX^7Hn>hD-7, 2, 2a~2e- 
tVX^SB 

3- -*x h-f >^7x-fx, 4-^x b^y^y^ 
20 xn>hn-7 

5 - X^**y>^ 6-DMAC (^-^tteig 
•«^«) 

7— /^U^r-f *J8IBIS, 8-MPU, 9-MPUH 

>hn— ;Mh]& 

1 0-ROM, 1 1-7-^RAM 

12, 12a~12e-F7^y<>5'7x^Xa>h 

n— ^ 

1 3-^Xhf-^U, 1 4-H^-r^— ^A*X 
15-MPUAX (SUflWflAX) 
50 16, 16a-16e-H7^^>^7x-fX 

1 7-*X hzi>b!a.-^> 1 8-f^^7HS 
B 

2 0 1, 20 1a-2 0 1e-4t7Va7Hl/X*^ 

2 0 2, 20 2a-2 0 2 e-#-hffi)ll/^ 

2 0 4, 2 0 4 a-2 0 4 e-/U 

2 0 5, 2 0 5 a~2 0 5 e-Wrleffla&VztT.i? 



[02] 



H 2 



« 1 




*b!> K/l/lsHSfflt (rpm) 


5400 


2 IB (ms) 


9 


If- -Ox- (MB/s) 


75 


SCSI ^ (MBA) 


10 
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[133] 
El 3 






202b 


SIS 1 
202c \ 


ST/ 

202d 


202e 












\- 






\ 








1 



t2a^ 



14 
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(12) 
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[04] 

m 4 



203b 203c 203d 203s 

/ X / 




7^ 

7 
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201a 
202a 
205a 



1 20 1 pH~~20 1 c- > I 20 1 d>7 



r202b^T20 2 c- :> 1 20 2 gPH 



6- 



T 

205b 



12a v^p 

I 121 



T 

205c 



/ 205d Z_ 



h*^204e 

201 • 



I 



Of" 
-y^-202e 



206e 



12b ^Jj2 c^Jj2d ; 



^14 



12e* 



2a 2b 2c 2d 2e 
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